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(57)Abstract: 

PURPOSE: To provide a liquid crystal display device 
capable of preventing display irregularities caused by a 
cross talk phenomenon by suppressing the distortion 
voltage induced on a scanning electrode, and surely 
negating the suppressed distortion voltage. 
CONSTITUTION: Wave-shapes of the scanning signal 
voltage and the data signal voltage applied to a scanning 
electrode 1a and a data electrode 1b are gradually 
changed into irregular shapes, only the distortion voltage 
VS is detected by a detecting electrode 1c provided in 
parallel with the scanning electrode la, and the voltage 
subtracted with the distortion voltage VS is applied to 
the scanning electrode 1a during the whole period of the 
scanning signal voltage. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal panel of a passive matrix with which every two or more scan electrodes and 
data electrodes were prepared on the substrate of the pair which pinches a liquid crystal layer and faces 
each other, respectively, The scan driver which impresses the scan signal level which shows selection or 
un-choosing to this each scan electrode for every horizontal scanning period, It has the data driver which 
impresses the data signal electrical potential difference according to an indicative data to this each data 
electrode for every horizontal scanning period, respectively. Either [ at least ] the scan signal level which 
this scan driver impresses to this each scan electrode, or the data signal electrical potential difference 
which this data driver impresses to this each data electrode The liquid crystal display which has the 
wave deformation circuit which is made to carry out the increment in monotone once carrying out 
monotone reduction once carrying out the increment in monotone first, whenever the horizontal 
scanning period began, or carrying out monotone reduction first, and is made into the voltage waveform 
of the actual value corresponding to the electrical potential difference which should be impressed, 
respectively. 

[Claim 2] The liquid crystal panel of a passive matrix with which every two or more scan electrodes and 
data electrodes were prepared on the substrate of the pair which pinches a liquid crystal layer and faces 
each other, respectively, The scan driver which impresses the scan signal level according to an 
orthogonal function to this each scan electrode, It has the data driver which impresses the data signal 
electrical potential difference which carried out orthogonal transformation of the indicative data over 1 
vertical-scanning period of each of this data electrode to the data electrode concerned, respectively. 
Either [ at least ] the scan signal level which this scan driver impresses to this each scan electrode, or the 
data signal electrical potential difference which this data driver impresses to this each data electrode The 
liquid crystal display which has the wave deformation circuit which is made to carry out the increment 
in monotone once carrying out monotone reduction once carrying out the increment in monotone first, 
whenever the horizontal scanning period began, or carrying out monotone reduction first, and is made 
into the voltage waveform of each predetermined actual value. 

[Claim 3] The liquid crystal display according to claim 1 or 2 with which the distortion amendment 
circuit which makes the scan signal level which said scan driver impresses to said each scan electrode 
the voltage waveform of the difference of an original scan signal level and the potential of this electrode 
for detection while the electrode for detection is prepared in parallel to a scan electrode on one substrate 
of said liquid crystal panel is prepared. 



[Translation done.] 
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* NOTICES * 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal display of a passive matrix. 
[0002] 

[Description of the Prior Art] The drive method of the liquid crystal display of a dot-matrix mold can be 
divided roughly into a passive matrix and an active matrix. And the liquid crystal display of a passive 
matrix is simple for panel structure, and is especially adopted as the computer, the display of a word 
processor, etc. widely from big screen-ization becoming possible easily by low cost comparatively. 
[0003] The conventional liquid crystal display by the above-mentioned passive matrix is shown in 
drawing 9 . This liquid crystal display carries out the alternating current drive of the liquid crystal panel 
1 based on the electrical-potential-difference equalization driving method. On the substrate of another 
side, while pinching a liquid crystal layer with the substrate of the pair which faces each other and 
preparing scan electrode of 400 la of Y1-Y400 on one substrate, 640 data electrode lb of X1-X640 is 
prepared, and the big screen display of 400x640 dots of a liquid crystal panel 1 is attained so that it may 
intersect perpendicularly with such scan electrode la. 

[0004] Here the liquid crystal display of a passive matrix Since much electrostatic capacity will be in the 
condition of having connected with juxtaposition, through other scan electrode la even if it impresses an 
electrical potential difference only to the electrostatic capacity of the liquid crystal layer which chooses 
scan electrode of one la and is between this scan electrode la and each data electrode lb, Also 
according to the display pattern at that time or the pixel of not choosing on scan electrode la besides 
these, a certain amount of electrical potential difference is impressed. And a liquid crystal layer may be 
in a half-display condition by this, and this serves as a cross talk and becomes the cause of producing 
display unevenness and reducing image quality. The electrical-potential-difference equalization driving 
method is the drive approach of preventing this cross talk phenomenon from always being impressed by 
scan electrode la and data electrode lb, combining suitably two or more kinds of electrical potential 
differences as the effective voltage impressed to each pixel is not influenced by the display pattern of 
other pixels. Moreover, an alternating current drive is the drive approach which reverses the polarity of 
applied voltage for every 1 vertical-scanning period in order to prevent that liquid crystal deteriorates by 
impressing the electrical potential difference of a dc component to each pixel. 

[0005] Each scan electrode la of the above-mentioned liquid crystal panel 1 is connected to the output 
of the scan driver 2, respectively. The scan driver 2 is a circuit which receives supply of the electrical 
potential difference generated in the bias voltage generating circuit 3, is controlled by the display control 
circuit 4, and impresses a scan signal level to each scan electrode la. The bias voltage generating circuit 
3 is six kinds of electrical-potential-difference V0 -V5 used by the above-mentioned electrical-potential- 
difference equalization driving method through operational amplifier 3a which pressured supply voltage 
V partially by the resistance R10-R15 of a series connection, and became a low-power output impedance 
by the voltage follower, respectively. It is the power circuit to generate. The scan driver 2 is four kinds 
of electrical potential differences V0, VI, V4, and V5 among six kinds of electrical potential differences 
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which this bias voltage generating circuit 3 generates. In response to supply, it outputs to each scan 
electrode la by making these either into a scan signal level. That is, as shown in drawing 10 (a), while 
impressing the scan signal level of an electrical potential difference V5 to selected scan electrode of one 
la (scan electrode la of Y2 is chosen as the 2nd horizontal scanning period by a diagram) in the half 
cycle (1 vertical-scanning period) which the alternating current drive of liquid crystal begins, in the 
remaining scan electrode la, it is an electrical potential difference VI. The scan signal level is 
impressed. Moreover, it is an electrical potential difference VO to scan electrode of one la chosen in the 
next half cycle. While impressing a scan signal level, the scan signal level of an electrical potential 
difference V4 is impressed to the remaining scan electrode la. And by decoding the scan counted value 
sent from the display control circuit 4, selection of this scan electrode la is changed in order for every 
horizontal scanning period, and it is performed so that all scan electrode la may be chosen as 1 vertical- 
scanning period by a unit of 1 time. 

[0006] Each data electrode lb of the above-mentioned liquid crystal panel 1 is connected to the output 
of the data driver 5, respectively. The data driver 5 is an electrical potential difference VO, V2, V3, and 
V5 among the electrical potential differences generated in the bias voltage generating circuit 3. It is the 
circuit which outputs the data signal electrical potential difference according to the indicative data sent 
from the display control circuit 4 for every horizontal scanning period to each data electrode lb in 
response to supply. That is, by the half cycle which the alternating current drive of liquid crystal begins, 
as shown in drawing 10 (a), while an indicative data impresses the data signal electrical potential 
difference of an electrical potential difference V0 to data electrode lb which is turned on (one display 
condition of liquid crystal being temporarily called lighting), the data signal electrical potential 
difference of an electrical potential difference V2 is impressed to data electrode lb of the remaining 
astigmatism LGT. Moreover, it is an electrical potential difference V5 to data electrode lb to which an 
indicative data is turned on in a next half cycle. While impressing a data signal electrical potential 
difference, in data electrode lb of the remaining astigmatism LGT, it is an electrical potential difference 
V3. The data signal electrical potential difference is impressed. 

[0007] Consequently, if data electrode lb at the time of scan electrode la being chosen is the lighting 
pixel which is turned on as each pixel of a liquid crystal panel 1 is shown in drawing 10 R> 0 (b), the 
high voltage of electrical-potential-difference**VO (referred to as V5 =0) will be impressed at the time 
of selection of scan electrode la. moreover — although illustration has not been carried out to other 
astigmatism LGT pixels - the time of selection of scan electrode la - electrical potential difference V2 
or an electrical potential difference (V3-V0) - a low battery is impressed comparatively, and - the time 
of un-choosing [ of scan electrode la ] - any case - an absolute value - or (V0-V1) (V2-V1) - it is - 
the electrical potential difference which changes positive/negative according to the display pattern of 
other pixels on the same scan electrode la is impressed. 

[0008] By the way, the actual value (effective voltage) of the electrical potential difference impressed to 
each pixel is expressed with the square root of the root mean square of the applied voltage of each 
horizontal scanning period within 2 vertical-scanning period. And since the applied voltage at the time 
of un-choosing [ of scan electrode la ] only changes positive/negative according to the display pattern of 
other pixels, the effective voltage in this part becomes the same value. Therefore, it can be made greatly 
dependent only on the value of the applied voltage at the time of selection of scan electrode la, without 
the actual effective voltage of each pixel being influenced by the display pattern of other pixels by using 
the electrical-potential-difference equalization driving method. Moreover, since for this reason each 
pixel of the above-mentioned liquid crystal panel 1 produces the above difference to some extent in the 
effective voltage of a lighting pixel and an astigmatism LGT pixel and changes the condition of a liquid 
crystal layer by this, arbitration can be displayed on each pixel. 

[0009] However, if the number of the above-mentioned liquid crystal display of scan electrode la 
increases, since the horizontal scanning period at the time of the selection to a vertical-scanning period 
will decrease comparatively (duty ratio), the difference of the effective voltage of the lighting pixel for 
which it depends on the applied voltage at the time of selection greatly, and an astigmatism LGT pixel 
becomes small, and a margin of operation will decrease. And when the margin of operation decreased in 
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this way, even if a difference of slight effective voltage also came to affect the display condition of a 
liquid crystal layer and used the above-mentioned electrical-potential-difference equalization driving 
method, it was difficult [ it ] to abolish completely the display unevenness especially according to a 
cross talk phenomenon in the liquid crystal display of a big screen. 

[0010] For example, it is Y2, when the pixel which performed crossover hatching is made into an 
astigmatism LGT pixel in the case of the example of the display pattern shown in drawing 1 1 and other 
pixels are made into a lighting pixel. The pixels A, B, and C which must be in the display condition of 
the brightness same as a lighting pixel originally on scan electrode la may serve as uneven brightness 
according to the above-mentioned cross talk phenomenon in fact, and display unevenness may arise. 
[001 1] Such a cross talk phenomenon is presumed to be a thing resulting from being on data electrode 
lb of XI -X3 from which Pixels A, B, and C differ, respectively, and the display pattern of other pixels 
on such data electrode lb being greatly different. That is, as shown in drawing 10 (b), since all other 
pixels on the same data electrode lb are lighting pixels, Pixel A of the applied voltage at the time of un- 
choosing [ of scan electrode la ] is fixed, and does not change. However, since other pixels on the same 
data electrode lb turn into a lighting pixel by turns or Pixel B and Pixel C turn into an astigmatism LGT 
pixel, as for the applied voltage at the time of un-choosing [ of scan electrode la ], positive/negative 
interchanges for every horizontal scanning period. Therefore, originally in any case, effective voltage is 
the same, but the electrical potential difference containing many high frequency components will be 
impressed at the time of un-choosing [ of scan electrode la ], and it is considered by Pixel B and Pixel C 
for the difference of the frequency component of such applied voltage to result in change to a display 
condition. 

[0012] Moreover, a liquid crystal display is constituted by RC series circuit which consists of the 
electrostatic capacity through a liquid crystal layer, wiring resistance of scan electrode la or data 
electrode lb, and output resistance of the scan driver 2 or the data driver 5 in equal circuit. Since the 
differential circuit which passes only a changed part of an electrical potential difference can be 
considered For example, when the data signal electrical potential difference impressed to data electrode 
lb changes, as shown in drawing 10 (a), induction of the distortion voltage waveform S of the letter of a 
spike differentiated through the electrostatic capacity of a liquid crystal layer will be carried out to scan 
electrode la, and a scan signal level will be overlapped on it. And as shown in drawing 10 (b), some 
differences arise also in effective voltage in the case where it is superimposed so that change of the 
applied voltage at the time of un-choosing [ of scan electrode la ] may be promoted, as this distortion 
voltage waveform S shows Pixel B, and the case where it is superimposed so that change of the applied 
voltage at the time of un-choosing [ of scan electrode la ] may be controlled, as shown in Pixel C. 
Therefore, a difference of the effective voltage by such distortion voltage waveform S is also presumed 
to be one of the causes of the above-mentioned cross talk phenomenon. 
[0013] Then, in order to prevent the display unevenness by such cross talk phenomenon, in the 
conventional liquid crystal display, there was a case where two or more lines reversal drive methods 
which perform polar reversal of the applied voltage by the alternating current drive of liquid crystal two 
or more times within 1 vertical-scanning period used. A high frequency component is made to increase 
to the frequency of the applied voltage of a pixel, when this performs the polarity reversals of multiple 
times within 1 vertical-scanning period, and by this, even if a high frequency component fluctuates 
somewhat by difference of a display pattern, it is made not conspicuous [ this difference ]. 
[0014] Moreover, negative feedback was conventionally carried out to the electrical potential difference 
VI and electrical potential difference V4 on which the bias voltage generating circuit 3 generates the 
scan signal level on one of scan electrode la, and the liquid crystal display which controlled the 
distortion voltage waveform S on which the scan signal level at the time of un-choosing is overlapped 
was also proposed (JP,2-171718,A). Even if this is actually superimposed on the distortion voltage 
waveform S on scan electrode la by compounding a wave which negates the distortion voltage 
waveform S by feedback control to the scan signal level impressed to scan electrode la, it performs 
distortion amendment so that these may be offset. 
[0015] 
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[Problem(s) to be Solved by the Invention] However, although a certain extent could control the cross 
talk phenomenon by the difference of the frequency component according to a display pattern, the 
above-mentioned two or more Rhine reversal drive method could carry out no management to 
generating of the cross talk phenomenon by the distortion voltage waveform S, and had the problem that 
the display unevenness of a liquid crystal display could not be abolished completely. And the new 
problem of becoming what a flicker generates in an image and a display is hard to see in the case of the 
polarity reversals frequently performed in the middle of the display of one screen was also generated. 
[0016] moreover, in the conventional liquid crystal display which performs distortion amendment for 
controlling the above-mentioned distortion voltage waveform S Since a wave which negates this 
distortion voltage waveform S to the scan signal level impressed to scan electrode la is compounded 
after detecting the distortion voltage waveform S on which the scan signal level on scan electrode la 
was actually overlapped The delay for 1 microsecond - several microseconds occurred in the meantime, 
and there was also a problem that the distortion voltage waveform S which changes to sudden ** 
transitionally could not fully be controlled. That is, as shown in drawing 12 , even if it compounds the 
wave which reversed this wave and delayed only the time delay by feedback to the distortion voltage 
waveform S by which distortion amendment is not made, as shown in the distortion voltage waveform S 
by which distortion amendment was carried out, electrical-potential-difference change of the letter of a 
spike cannot fully be controlled. Therefore, in order to lessen the time lag by this feedback control, the 
circuit element in which high-speed operation is possible must be used for a negative feedback circuit, 
and a liquid crystal display will become expensive. 

[0017] Furthermore, this conventional liquid crystal display is the electrical potential difference VI on 
which the bias voltage generating circuit 3 generates the scan signal level on which the distortion 
voltage waveform S was actually superimposed on [ of any one ] scan electrode la. Electrical potential 
difference V4 Since it feeds back The scan driver 2 is an electrical potential difference V0. Or electrical 
potential difference V5 Distortion amendment cannot be performed to the scan signal level of scan 
electrode la at the time of the selection to impress. Moreover, also when the scan electrode la to which 
a scan signal level is fed back was chosen, there was a problem that distortion amendment was not 
performed. But since a great portion of scan electrode la is always un-choosing when a liquid crystal 
display performs line sequential scanning even if distortion amendment is not performed in this way at 
the time of selection, it hardly becomes a problem. 

[0018] However, the liquid crystal display which carries out orthogonal transformation of the indicative 
data, and chose two or more scan electrode la as coincidence, For example [IHAT () [ Improved 
Hybrid ] AddressingTechnique - law] (T. N.Ruckmongathan 1988, International Display 
ResearchConference, P.80 to P.85) etc. - in the liquid crystal display to be used Since during plurality 
or the whole term will be in a selection condition within 1 vertical-scanning period, the problem that the 
distortion voltage waveform S cannot fully be controlled only by feeding back like said conventional 
example at the time of un-choosing [ of the scan signal level of scan electrode la ] arises. 
[0019] It is the purpose of this invention by this invention having been made in order to cancel the above 
troubles, changing gradually the wave of a scan signal level or a data signal electrical potential 
difference to concave convex, and controlling a distortion electrical potential difference, and detecting 
only a distortion electrical potential difference and performing distortion amendment also to the scan 
signal level at the time of selection with the electrode for detection, to offer the liquid crystal display 
which can abolish the display unevenness by the cross talk phenomenon. 
[0020] 

[Means for Solving the Problem] The liquid crystal display concerning this invention (claim 1) The 
liquid crystal panel of a passive matrix with which every two or more scan electrodes and data 
electrodes were prepared on the substrate of the pair which pinches a liquid crystal layer and faces each 
other, respectively, The scan driver which impresses the scan signal level which shows selection or un- 
choosing to this each scan electrode for every horizontal scanning period, It has the data driver which 
impresses the data signal electrical potential difference according to an indicative data to this each data 
electrode for every horizontal scanning period, respectively. Among the scan signal level which this 
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scan driver impresses to this each scan electrode, and the data signal electrical potential difference which 
this data driver impresses to this each data electrode, at least one side It has the wave deformation circuit 
which is made to carry out the increment in monotone once carrying out monotone reduction once 
carrying out the increment in monotone first, whenever the horizontal scanning period began, or 
carrying out monotone reduction first, and is made into the voltage waveform of the actual value 
corresponding to the electrical potential difference which should be impressed, respectively, and the 
above-mentioned purpose is attained by that. 

[0021] The liquid crystal display concerning this invention (claim 2) The liquid crystal panel of a 
passive matrix with which every two or more scan electrodes and data electrodes were prepared on the 
substrate of the pair which pinches a liquid crystal layer and faces each other, respectively, The scan 
driver which impresses the scan signal level according to an orthogonal function to each scan electrode, 
It has the data driver which impresses the data signal electrical potential difference which carried out 
orthogonal transformation of the indicative data over 1 vertical-scanning period of each of this data 
electrode to the data electrode concerned, respectively. Either [ at least ] the scan signal level which this 
scan driver impresses to this each scan electrode, or the data signal electrical potential differences which 
this data driver impresses to this each data electrode It has the wave deformation circuit which is made 
to carry out the increment in monotone once carrying out monotone reduction once carrying out the 
increment in monotone first, whenever the horizontal scanning period began, or carrying out monotone 
reduction first, and is made into the voltage waveform of each predetermined actual value, and the 
above-mentioned purpose is attained by that. 

[0022] In the above-mentioned liquid crystal display, as for this invention, it is desirable that the 
distortion amendment circuit which makes the scan signal level which said scan driver impresses to said 
each scan electrode the voltage waveform of the difference of an original scan signal level and the 
potential of this electrode for detection is prepared while the electrode for detection is prepared in 
parallel to a scan electrode on one substrate of said liquid crystal panel. 
[0023] 

[Function] In this invention, a wave deformation circuit changes gradually the voltage waveform of a 
scan signal level or a data signal electrical potential difference to convex or a concave for every 
horizontal scanning period. Under the present circumstances, what is necessary is to carry out monotone 
reduction of the voltage waveform, once carrying out the increment in monotone of convex, i.e., the 
electrical potential difference, first in being a high voltage from the electrical potential difference from 
which the electrical potential difference which should be impressed serves as criteria, and just to carry 
out the increment in monotone of the voltage waveform rather than the electrical potential difference 
from which the electrical potential difference which should be impressed serves as criteria, once 
carrying out monotone reduction of a concave, i.e., the electrical potential difference, first in being a low 
battery, the electrical potential difference used as criteria - either of the alternating current drives of 
liquid crystal — in cycle of one of the two, it can set in the middle of the highest electrical-potential- 
difference value which may be impressed, and the minimum electrical-potential-difference value 
suitably. 

[0024] For example, since a scan signal level, a data signal electrical potential difference, etc. in the case 
of performing the time-sharing drive by line sequential scanning like invention of claim 1 serve as either 
of the binary electrical-potential-difference values which usually shows selection or un-choosing, 
lighting, or an astigmatism LGT, they can make these mean values the electrical potential difference of 
criteria. 

[0025] moreover, the data signal electrical potential difference in the case of carrying out orthogonal 
transformation of the indicative data like invention of claim 2, and making two or more coincidence 
selection of the scan electrode — general - either of the alternating current drives of liquid crystal — 
since the electrical-potential-difference value of the multiple value of positive/negative is taken to the 
average of the scan signal level in cycle of one of the two, the average of this scan signal level can be 
made into the electrical potential difference of criteria. 

[0026] If it changes without in a convex case carrying out the increment in monotone in connection with 
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the passage of time, reaching maximum, without an electrical potential difference decreasing also 
temporarily first within a horizontal scanning period, and increasing also temporarily after that so that 
monotone reduction may be carried out in connection with the passage of time, the configuration of the 
irregularity of this voltage waveform may be what kind of configuration, and can consider a 
configuration, the shape of the shape of a semicircle, the shape of a half-polygon, and a triangle of a half 
cycle of a sine wave, etc. Moreover, focusing on the time of carrying out a horizontal scanning period 
for 2 minutes, although it is desirable that it is a symmetry form as for this configuration, it is not limited 
to this. 

[0027] If the voltage waveform of the scan signal level impressed to a scan electrode or a data electrode 
as mentioned above or a data signal electrical potential difference changes to concave convex gently, 
compared with the case where it changes rapidly in the shape of a square wave, the distortion electrical 
potential difference of a differential wave produced in the electrode which counters through the 
electrostatic capacity of a pixel can be decreased. But since this voltage waveform surely produces a 
concave convex change for every horizontal scanning period also when the electrical potential 
difference which should be impressed essentially does not change, it will carry out induction of the 
distortion electrical potential difference of slightly a differential wave to the electrode which counters 
also in this case. However, since changing wave shape of a distortion electrical potential difference by 
which induction is carried out can be made very small compared with the case where this electrical 
potential difference changes rapidly in the shape of a square wave pulse when the electrical potential 
difference which should be impressed essentially changes, generating of this distortion electrical 
potential difference is controlled as a whole. And since this voltage waveform surely changes for every 
horizontal scanning period, the difference of the frequency component of a scan signal level or a data 
signal electrical potential difference according to a display pattern cannot be conspicuous, either, and 
can be carried out. 

[0028] Consequently, according to invention of claim 1 and claim 2, since the distortion electrical 
potential difference generated in the electrode which counters can be controlled and the difference of the 
frequency component of the scan signal level which a display pattern etc. is moreover different and is 
depended, or a data signal electrical potential difference can be decreased, the display unevenness by the 
cross talk phenomenon can be lessened. 

[0029] In addition, as for such wave-like deformation by the wave deformation circuit, it is desirable to 
give the both sides of a scan signal level and a data signal electrical potential difference. However, you 
may be only either, and in order to cancel the display unevenness especially by the difference in a 
display pattern, it is effective to transform the voltage waveform of a data signal electrical potential 
difference. 

[0030] In invention of claim 3, the distortion electrical potential difference in which induction is carried 
out by the data signal electrical potential difference impressed to the data electrode with the electrode for 
detection prepared in parallel to the scan electrode is detectable. And since a scan signal level is not 
impressed to this electrode for detection, only a distortion voltage component is detectable. Therefore, 
since a difference with the distortion electrical potential difference detected with this electrode for 
detection can be taken also to the scan signal level of which electrical-potential-difference value in a 
distortion amendment circuit and distortion amendment can be performed In invention of claim 1, 
distortion amendment is attained also to the scan signal level not only at the time of un-choosing but the 
time of selection, and also when it is invention of claim 2, distortion amendment can always be 
performed to the scan signal level of each period. 

[0031] furthermore, generating of the distortion electrical potential difference itself controls by 
invention of claim 1 and claim 2 - having ~ sudden since producing a **** waveform distortion is 
lost, even if it uses a circuit element with a comparatively slow speed of response for this distortion 
amendment circuit, positive distortion amendment can be performed. 
[0032] 

[Example] Hereafter, the example of this invention is explained about drawing. 

Drawing 1 thru/or drawing 6 are drawings for explaining the liquid crystal display by the 1st example of 
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this invention. (Example 1) The block diagram in which drawing 1 shows the configuration of a liquid 
crystal display, the block diagram in which drawin g 2 shows the configuration of a sinusoidal generating 
circuit, The timing diagram drawing 3 indicates the wave of the output voltage of a level shift circuit to 
be, the timing diagram drawing 4 indicates the wave of a data signal electrical potential difference and a 
scan signal level to be, The timing diagram drawing 5 R> 5 indicates the wave of the applied voltage of 
each pixel of a liquid crystal panel to be, and drawing 6 are timing diagrams which show the distortion 
voltage waveform offset on the distortion voltage waveform by which induction is carried out on the 
electrode for detection, and the scan electrode. In addition, the same number is appended to the 
configuration member which has the same function as the conventional example shown in drawing 8 . 
[0033] This example shows the liquid crystal display which scans one scan electrode at a time by the 
time-sharing drive by line sequential scanning. This liquid crystal display carries out the alternating 
current drive of the liquid crystal panel 1 of a passive matrix like the conventional example shown in 
drawin g 8 based on the electrical-potential-difference equalization driving method. As a liquid crystal 
panel 1 is shown in drawing 1 , while pinching a liquid crystal layer with the substrate of the pair which 
faces each other and preparing scan electrode of 400 la on one substrate, on the substrate of another 
side, 640 data electrode lb is prepared so that it may intersect perpendicularly with such scan electrode 
la. Moreover, on one substrate of this liquid crystal panel 1, electrode lc for detection of one is prepared 
so that data electrode lb may be intersected in parallel to scan electrode la. 
[0034] Scan electrode la of the above-mentioned liquid crystal panel 1 and data electrode lb are 
connected to the output of the scan driver 2 controlled by the display control circuit 4, and the data 
driver 5, respectively. These scan driver 2, the data driver 5, and the display control circuit 4 are the 
same configurations as the conventional example shown in drawing 8 . Here, electrode lc for detection 
put side by side to scan electrode la of a liquid crystal panel 1 is not connected to the scan driver 2. 
Therefore, distortion electrical potential difference VS in which induction is carried out to this electrode 
lfor detection c by change of the data signal electrical potential difference of data electrode lb It will 
appear. 

[0035] The above-mentioned scan driver 2 is four kinds of electrical potential differences V0 generated 
in the bias voltage generating circuit 3, VI, V4, and V5. It is supplied through the distortion amendment 
circuit 6. The bias voltage generating circuit 3 is supply voltage V Resistance R0 -R3 of a series 
connection It is these four kinds of electrical potential differences V0, VI, V4, and V5 by pressuring 
partially and outputting through operational amplifier 3a of a voltage follower, respectively. It is the 
power circuit to generate. 

[0036] The distortion amendment circuit 6 serves as circuitry containing four operational amplifier 6a 
which constituted the differential amplifier of negative feedback by resistance R4. Four kinds of 
electrical potential differences V0 which the bias voltage generating circuit 3 generates in the 
noninverting input of each operational amplifier 6a, respectively, VI, V4, and V5 It is inputted. 
Moreover, in the reversal input of each [ these ] operational amplifier 6a, they are Capacitor C and 
resistance R5. Distortion electrical potential difference VS by which electrode lc for detection which 
was minded and was prepared in the liquid crystal panel 1 is connected, and induction is carried out to 
this electrode lc for detection An alternating current component is inputted. Therefore, from each 
operational amplifier 6a, it is four kinds of electrical potential differences V0, VI, V4, and V5, 
respectively. Distortion electrical potential difference VS The subtracted electrical potential difference 
will be outputted and this will be supplied to the scan driver 2. 

[0037] Two kinds of electrical potential differences VI of the electrical potential differences which the 
above-mentioned bias voltage generating circuit 3 generates, and V4 are inputted also into the level shift 
circuit 7. Moreover, two kinds of sinusoidal signals which the sinusoidal generating circuit 8 outputs are 
also inputted into this level shift circuit 7. The sinusoidal generating circuit 8 is equipped with data-point 
ROM8a which memorized the data of a sinusoidal wave, and address counter 8b to which the data point 
of every a half period is made to output for every horizontal scanning period from this data-point 
ROM8a as shown in drawing 2 . And the data point outputted from data-point ROM8a reverses a phase 
through inverter circuit 8e further, and is outputted while being changed into an analog signal by DA 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/5/2006 



JP,08-1 10765,A [DETAILED DESCRIPTION] 



Page 8 of 1 1 



converter 8c and being outputted as a sinusoidal signal as it is through amplifier 8d. 
[0038] The level shift circuit 7 is an electrical potential difference VI, respectively about the level of 
two kinds of sinusoidal signals which the sinusoidal generating circuit 8 outputs. Electrical potential 
difference V4 While carrying out a level shift, it is the circuit which outputs the full-wave-rectification 
wave-like electrical potential differences VSO, VS2, VS3, and VS5 as changed these for every 
horizontal scanning period and shown in drawing 3 . Here, an electrical potential difference VS 0 is an 
electrical potential difference VI. A wave is the electrical potential difference which changes to a 
convex half-sine wave form (configuration of the half cycle of a sine wave) between electrical potential 
differences V0, and an electrical potential difference VS 2 is an electrical potential difference VI. 
Electrical potential difference V2 A wave is the electrical potential difference which changes to a 
concave half-sine wave form in between. Moreover, an electrical potential difference VS 3 is an 
electrical potential difference V4. Electrical potential difference V3 A wave is the electrical potential 
difference which changes to a convex half-sine wave form in between, and an electrical potential 
difference VS 5 is an electrical potential difference V4. Electrical potential difference V5 A wave is the 
electrical potential difference which changes to a concave half-sine wave form in between. And these 
electrical potential differences VSO, VS2, VS3, and VS5 are supplied to the data driver 5 respectively 
through operational amplifier 9a of the voltage follower of a buffer circuit 9. 

[0039] In the data driver 5, the data signal electrical potential difference according to the indicative data 
sent from the display control circuit 4 for every horizontal scanning period is outputted to each data 
electrode lb of a liquid crystal panel 1 in response to supply of these electrical potential differences 
VSO, VS2, VS3, and VS5. That is, while an electrical potential difference VS 0 or an electrical potential 
difference VS 5 is impressed to each data electrode lb for every half cycle of an alternating current drive 
of liquid crystal at the time of lighting, at the time of an astigmatism LGT, an electrical potential 
difference VS 2 or an electrical potential difference VS 3 is impressed. 
[0040] Next, the operation effectiveness is explained. In the liquid crystal display of such a 
configuration, as shown in drawin g 4 , the data signal electrical potential difference from which a wave 
is gradually changed into convex or a concave for every horizontal scanning period is impressed to each 
data electrode lb of a liquid crystal panel 1. Moreover, in scan electrode la, it is an electrical potential 
difference V5 at the time of selection. Or electrical potential difference VO It becomes and is an 
electrical potential difference VI at the time of un-choosing. Or electrical potential difference V4 The 
becoming scan signal level is impressed. 

[0041] Under the present circumstances, since the electrical potential difference on data electrode lb 
becomes what has a loose change, induction of few distortion electrical potential differences VS from 
which the amplitude changes small and slowly will be carried out to scan electrode la through the 
differential circuit by the electrostatic capacity of a liquid crystal layer. 

[0042] Moreover, when this data signal electrical potential difference is further examined in a detail, a 
data signal electrical potential difference serves as a sinusoidal wave, and a frequency component almost 
comes to be constituted from a part in which a display pattern repeats lighting and an astigmatism LGT 
by only the frequency and dc component of this sine wave. Moreover, since a data signal electrical 
potential difference serves as a full-wave-rectification wave also in the part which lighting or an 
astigmatism LGT follows, a frequency component becomes what inclined toward low-pass. That is, 
since the high frequency component of a full-wave-rectification wave will decrease in inverse 
proportion to the square of a degree and will be quickly converged to the high frequency component of a 
square wave pulse decreasing in inverse proportion to a degree, the frequency component of this full- 
wave-rectification wave becomes what has a few high frequency component compared with a square 
wave pulse-like case. Therefore, if the electrostatic capacity of a liquid crystal layer is considered to be a 
high pass filter, this data signal electrical potential difference sinusoidal wave-like one and full-wave- 
rectification wave-like is few distortion electrical potential differences VS to the scan electrode la side. 
Deer passage will be carried out. 

[0043] Consequently, distortion electrical potential difference VS by which induction is carried out to 
scan electrode la by making into a concave convex wave the data signal electrical potential difference 
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impressed to data electrode lb according to the liquid crystal display of this example It can control. 
Therefore, it is this distortion electrical potential difference VS even if. Since the distortion voltage 
waveform S which appears in the applied voltage of each pixel by this becomes a small thing even if a 
scan signal level is actually overlapped on the distortion voltage waveform S, the cross talk phenomenon 
by this distortion voltage waveform S is hardly produced. And as shown in drawin g 5 , since the applied 
voltage of each pixel surely changes according to change of a data signal electrical potential difference 
for every horizontal scanning period, it becomes impossible for the difference in the frequency 
component by the display pattern to be conspicuous, and it can also control generating of the cross talk 
phenomenon by the difference of this frequency component. 

[0044] Few distortion electrical potential differences VS by which induction is carried out to the above- 
mentioned scan electrode la Induction is carried out also to electrode lc for detection put side by side to 
this scan electrode la. and this distortion electrical potential difference VS it sends to the distortion 
amendment circuit 6 - having - four kinds of electrical potential differences V0, VI, V4, and V5 from - 
- it subtracts. Moreover, the scan driver 2 is the electrical potential difference V0 of this subtraction 
result, VI, V4, and V5. Distortion electrical potential difference VS by which induction is carried out 
here by being impressed by each scan electrode la Each other is made to offset. Therefore, an actual 
scan signal level serves as a wave in which the distortion voltage waveform S does not appear at all, as 
shown in drawing 4 . And as shown in drawing 6 , the distortion voltage waveform S by which induction 
is carried out to electrode lc for detection can negate this distortion voltage waveform S certainly on 
scan electrode la, even if some time lags arise in case the distortion amendment circuit 6 performs 
distortion amendment based on this since the amplitude does not change slowly small. 
[0045] Consequently, the liquid crystal display of this example is the distortion electrical potential 
difference VS by independent electrode lc for detection. Since it detects, relation to whether it is scan 
electrode la at the selection time or it is at the time of not choosing becomes that there is nothing 
possible [ always performing distortion amendment to a scan signal level ], and generating of the 
distortion voltage waveform S can fully be controlled. Moreover, though the distortion amendment 
circuit 6 was constituted by the circuit element with a comparatively slow speed of response, positive 
distortion amendment can be performed. Therefore, as shown in drawing 5 , the distortion voltage 
waveform S does not appear at all in the applied voltage of each pixel, but the cross talk phenomenon 
generated by this distortion voltage waveform S can be abolished completely. 
[0046] The good image quality which does not have display unevenness over the whole screen was 
acquired without depending for the liquid crystal display of this example on a display pattern, when 
vertical scan frequency was driven as 60Hz by line sequential scanning of 1/400 duty, and a flicker like 
[ in the case of being two or more lines conventional reversal drive methods ] was not generated, either. 
[0047] (Example 2) Drawin g 7 and drawing 8 are drawings for explaining the liquid crystal display by 
the 2nd example of this invention, and the block diagram in which drawing 7 shows the configuration of 
this liquid crystal display, and drawing 8 show each wave of the scan signal level in this liquid crystal 
display, a data signal electrical potential difference, and the applied voltage of a pixel by the timing 
diagram. 

[0048] the thing about the liquid crystal display which this example carries out orthogonal 
transformation of the indicative data, and makes two or more coincidence selection of the scan electrode 
-- it is - the here above-mentioned IHAT - what performs a liquid crystal display using law is 
explained. 

[0049] Like the liquid crystal display of the 1st example which shows the liquid crystal display of this 
example to drawing 1 , scan electrode la, data electrode lb, and electrode lc for distortion detection are 
prepared in the liquid crystal panel 1, and the scan driver 2, the data driver 5, and the distortion 
amendment circuit 6 are connected to each electrode. 

[0050] Here, the display control circuit 4 consists of a frame buffer, an orthogonal-function generator, 
and a rectangular arithmetic circuit and various timing signal generators, and supplies various signals to 
each driver etc. 

[0051] The above-mentioned scan driver 2 receives two kinds of electrical potential differences and the 
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electrical potential difference of 0 volt which were generated in the sinusoidal generating circuit 8 
through the distortion amendment circuit 6, and outputs a voltage waveform to each scan electrode 
based on the orthogonal-function data from the display control circuit 4. 

[0052] On the other hand, the data driver 5 receives the electrical potential difference of the multiple 
value obtained by carrying out resistance division of two kinds of voltage waveforms generated in the 
sinusoidal generating circuit 8 through a buffer circuit 9, and outputs a data signal electrical potential 
difference to each data electrode of a liquid crystal panel 1 according to the operation data by which 
orthogonal transformation was carried out within the control circuit 4. Between the above-mentioned 
sinusoidal generating circuit 8 and the buffer circuit 9, the resistance dividing network 10 which comes 
to connect two or more resistance R with a serial is formed here. 

[0053] Moreover, the difference electrical potential difference of these scan electrical potential 
difference and a data electrical potential difference is impressed to a liquid crystal panel 1 , and the 
original display pattern is reproduced by the data-conversion processing for 1 vertical-scanning period, 
and termination of electrical-potential-difference impression on a liquid crystal panel. 
[0054] Moreover, in this example, the wave is transformed into concave convex also about the scan 
signal level. In addition, by drawing 8 , in order to simplify explanation, the case where the horizontal 
scanning period of 4 and 1 vertical-scanning period is 8 about a coincidence selection number is shown. 
[0055] ****** scan signal level (Yl, Y2 ...) Wave deformation processing is performed so that the 
voltage waveform according to orthogonal functions (Walsh function etc.) may change to concave 
convex for every level period. Moreover, since distortion amendment is also performed in the distortion 
amendment circuit 6 so that the distortion electrical potential difference Vs by which induction is carried 
out to electrode lc for detection may be negated, the distortion voltage waveform S does not appear. 
[0056] here, the data driver 5 is a kind of a Hadamard transform for every vertical-scanning period about 
the indicative data on each data electrode lb, respectively - Walsh conversion is carried out and it is 
impressed by the data electrode lb concerned by making this into a data signal electrical potential 
difference. These data signal electrical potential differences serve as a signal of a multiple value so that 
it may illustrate to drawing 8 . And also with these data signal electrical potential differences, wave 
deformation processing has been performed so that a wave may change to concave convex for every 
horizontal scanning period. 

[0057] The electrical potential difference of the difference of a data signal electrical potential difference 
and a scan signal level is impressed to each pixel of a liquid crystal panel 1 for each [ within a vertical- 
scanning period ] horizontal scanning period of every, and it becomes the applied voltage which is 
illustrated to drawing 8 . And the original indicative data can be displayed on each pixel in a liquid 
crystal panel 1 according to the actual value of this applied voltage over 1 vertical-scanning period. 
[0058] Also in the liquid crystal display of this example, generating of a cross talk phenomenon can be 
controlled by changing gradually the wave of a scan signal level or a data signal electrical potential 
difference to concave convex. And it becomes possible to perform conventionally distortion amendment 
which was not able to acquire sufficient effectiveness over all periods, since independent electrode lc 
for detection detects the distortion electrical potential difference VS, and is the distortion electrical 
potential difference VS. Generating can be completely prevented now. 

[0059] In addition, in the above 1st and the 2nd example, although the wave of a data signal electrical 
potential difference was made into the half-sine wave form, if it changes into concave convex gradually 
for every horizontal scanning period, it can also consider as other configurations, such as the shape of a 
half-polygon. Waves, such as the shape of such a half-polygon, can be easily generated by rewriting the 
stored data of data-point ROM8a of the sinusoidal generating circuit 8. Moreover, a circuit which 
generates a sinusoidal signal etc. in analog may be used for this sinusoidal generating circuit 8. 
[0060] moreover - the 2nd example of the above - IHAT - although what performs a liquid crystal 
display by law was shown - the approach of others [ approach / of a liquid crystal display ]-******- 
for example, AA ~ law (Active Addressing Method, T.J.Scheffer et al, SID'92 Digest P.228) and the 
SAT method (Sequency addressing technique, T.N.Rockmongathan er al, Japan Display 92, Digest P65) 
may be used, and effect is similarly taken also in this case. 
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[0061] 

[Effect of the Invention] As explained above, according to this invention, the distortion electrical 
potential difference generated in the electrode which counters can be controlled by making it change to 
the passage of time gradually with a scan signal level or a data signal electrical potential difference. 
Moreover, by changing a wave in this way for every horizontal scanning period, it cannot be 
conspicuous and the difference of the frequency component of the scan signal level which a display 
pattern etc. is different and is depended, or a data signal electrical potential difference can be carried out. 

[0062] Furthermore, since generating of a distortion electrical potential difference is controlled when 
preparing the electrode for detection and performing distortion amendment of a scan signal level, a 
distortion electrical potential difference can be certainly negated also by the circuit element with a slow 
speed of response. And since this distortion amendment can be performed now also to the scan signal 
level at the time of selection by preparing the electrode for detection separately, the denial of a distortion 
electrical potential difference can fully be performed also with the liquid crystal display which carries 
out orthogonal transformation especially of the indicative data, and chooses two or more scan electrodes 
as coincidence. 

[0063] Consequently, according to the liquid crystal display of this invention, the effectiveness that the 
display unevenness by the cross talk phenomenon generated by the difference of a display pattern etc. 
can be decreased is done so. 
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damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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EEa**fl:+*i:, 1310 (a) K^-T J; 5 &AJi© 

rtlcfc*. tLT> 1110 (b) 5 in, r© 

^mJE«^S*SiS3!iB^-r«t5f-*S®ffil a©# 

iizm&k, B*Ct*i-i 5 1 a©^S*? 

[0013] {•CT?, -©i^^^n^. h-^m*('<t 
tt, »S©^8Effi®J^J:5Pt]AoaJE©ffitt©SeSrlS 
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5 

<nW&mMiZftoz.t\z£.*) , PisS?©ep;!ni®£E©jgi6& 

[ o o 1 4 J ffc*tt % «r^i"il*»©5fe*«« 1 a ± 

© ^gff #mJE £'<-i T * ttffi^^HK 3 #3g£-f 6 ffi 

**Si«t>Ji*aiVCl»fc mmW-2 - 17 17 18 
[ 0 0 l 5 J 

[0 0 16] Sfc, ±IES*«BEtt»S«r#W!-*-5fcft 

«r*fflLT*»e>» «£*ttl alCppjD^-5»f#mffi 
K:roa*«EEK»S«rfT*»IH-rJ:5ft»»«r'e'l«-#-« 
©t\ r©ffll;:i M#Hftj«#©«ft#SHfeU iiSW 

tv^WBtfeofc. gPh, mi 2 Sr^i-J; 5 

[00 17J c©fc*©ttift**«BB:, i>-f 

i-s®/Evi tiEV4 izyj- Y'<v9ir 5©t\ sfe 



6 

a a 5 #ig#; t * s © -e, ti t h nmutzttt h %\> \ 

[0 0 18] LfrLKtfb. &7P J r — 9$:mXW8k\sX 

m&<o%&mm i a srrafcfcas?-*- $ ± o k l^ka* 

^gfi> #J;ttf, (I HAT (Improved Hybrid Addres 
singTechnique) i£] (T. N. Ruckmongathan 1988, Intern 
ational Display ResearchConference, P. 80 ~ P. 85) 

to hz\,^£mmmRftB^tez<vx'm&i£$:m<D£. ? 

IwitgfUSl a©^(t#®BE©#S^t7-f-K/< 

[0 0 19] *363Htt, ±IE©J;p^KB^Sr^-rS 
©tt»«rlfflia*tl-»* fc«fl:$*-CS*«EESr*|itt L. 

20 «*8«*f|«i-5^ta«*«M©I«l-C*)5. 
[0 0 2 0] 

[H£B£ft¥&-r3 £*©¥&] £©3KSU Ic 
iMRitfcfufciMG^ h y ^^*S;©*fi/^/i'i:, 

[0 0 2 1] i©^PJ (»**2) 

^ H B B S^^LT|63^V^5-*f©Stg±lc-?:ix^ 

'wm&r' - ^ wmzm®**?— * « ^-«ee© 9 *> © 
60 B.mmm'j>z-&itmz#m®)!az-£x. zn?ti<omi£ 
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©H»fi[©«JBE«»i:i-5«»aS»lHll8**UT* 0 , 
[00 2 2] C©*WI4, ±IE«fi*fl*8*l;:*S^T\ 

[0 0 2 3] 

iambi ^ffliii^v^, tt#£j*iaifttt, 

a*Xttl!D«fc**K:«fl:**ft 0 r©gg, sun-*-"** 

fcfimjEt?&5»§-^H:, «BE»Jg«rDfl«, IP*>> ttJE 

*!pt*5«JEtt, & B B B ©£«l!)©^;ft^;£©1f 
-T*/H£*JV*T, 3lin$*b5^IfH4©$>SSiS©®Effl 
iftffi©«ffitt©*WfciS:l:*Ji> 5 5. 
[0 0 24] 1 ©3S9J©<fc 5 IwlMOUfcjfejS 

Id «fc 5 B*#«iJgg») ? * ft 

^-f 2 jit©||jEfii© v ^ <b * 5 © t\ r. in b © * ffi 

mzm m<DW£ t-t a c t «. 

[0 0 2 5] f»*I!2©^BJ©i 3te**f-# 

sr ss^m l- x £is&i?3 B#S^i" 5 #£© x - 

^©f-^^/McfcJtSjtSft-g-mJEW^ffiJ-Sa-UTjE 
A©#tt©«JEffiSrSi5©-e, r ©;fe2cff -§-«EE©¥£> 

[0 0 2 6] r©ajEj6^©Dfli£h©^fi, Wxtffltt 

i@ic#^*gi«/>i-5j: 5^$fk-f-5t©-efcixff. if 
©±5£JK#rc-fco-Ct>J:<, ]E^SE©^f-W^/i'©JK 

£fc, cwjBtfttts *sp*aE»||H]Sr2»i-«^jS«r«f^ 

[0027] ±ie©o; iz^mM^f-^mu^m 

±CS©T-. C©#-g-|cb^|6]-f-5«Slci5-f^<Ci45?> 



5 

*s e>. ^jfeppip-t-^tmff^^t-tss-g-icii. c©« 

<!:tfS-?#5©T\ ±#k UTi©M^«BE©^*s«lftiJ 
[0 0 2 8] r©$£*:, M**it»*«2 0«lBi:J: 

**/^-^©sv><ts^aii^-ttJE^x-^m 

■^•mJBE©^«^c^©ffiJl?r«/> $ -frS r t #T-# -5 © 
[0 0 2 9] /<c*5\ tt#gJf*E»fc±3r©J:5fcifcJB 

#Jw*^;5'-x©av>{cJ:5*^tfe.Sr«f)«i- 
20 riS8b*6<}T-*>5„ 

[0030] »** 3 ©»?&■?«:, **««icafeffLr 
* m-^-mjEEjd <t o tie $ fts ag*«E zmm-t 5 c t 

r©«tttiffl««fcttjfeaE«*«EE^ 
PPJD$iX/fV^©T% M*mJEj*^©^Sr^ttJi-5r i25« 
T-tSc ftoT. 5^*|jE[h]»-C-I4, V^i**t©*EEtt© 
*JE«#«BEIC3*U-Ct>» '©#f±Jffllimr-#ttiL-fcM 
^HflE i ©^ t o T 3l*-tfiE Srff 5 £ t X- # 6 © 
T\ W*3Sl©*W©»^^tt s ^il^Pt©^-!i?j-rig 
30 ^©^lEft-i-«EElc:*fbTtS*ffljEjJS^Itgt*>), 
»**2©*M©»&fc'b» *HJH©76aE«-?-* 
EEI-#LT*fcS*ttjE*fT ?rt iOST-f 1-^ 

[0 0 3 1] Sblc, iW**2©3BMCJ:9 

r4r***<*5©-e» d©ffi*«]E|H]|gfcJt«fi«j*£:*j£ 
*©51^le]8S^S:fflV^rt>, JtHJiCSfrMiESrtTpC 

[0 0 3 2] 

*o [His^j] «t> *%wommwzm\^\,*xviwi- 
mmm d h i *v^uh e «**w©» 1 

^*^g©fi|^^^-t-yo y^ig, H 2 tt3Etttt*41l 

^•«ffi:^a«#«ffi©&^*^-r^'f a^-t- 0 

5tt^A/^/w©#iii!i©RiJD®E©iKJ^S:^-t-^'f a 
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[0 0 3 3] *H16«tt\ «Wft**^J:5i*»«B«i 

1 ©-*0««±{^tt, ^tfttS 1 a KftfrLTx-* 
tSlbi: ftSSi- 5 <fc 5 1 1 c iSRIt 

[0 0 3 4] ±E*ft^/H ^SSlftl a 
««l bf*. fcSa^ho— vMIII&4tt:J:oTfM»3^ 

UtflfRStifclWlffltSlcH:, jfe*K9>f/<2K 

[0 0 3 5] ±IB*2EK?-f^2tt, ^T^ffiM 
lHlllS3t?»*$*tfc4a©(O«JEV0 , VI , V4 , V 

5 0 »<-rT*«EE3B£E«3H:, *m£EV*B*Nftlk 
fDffiHRO -R3 (UoTMU -tft-ejX*/^-^ 

^*16 4a^(Dfl;iEV0 , VI , V4 , V5 £$§£-r>5 

[0 0 3 6 ] £**rE0(&6«U fifiR4iaotfti 
iB«)SI»li*l»«r«*Lfc4«©^T^6 a 
EllfSii*i:4ot^«o #^7^6aO#gfiAA 
fctt* ^ll T^lEHtlfilK 3 4 1 

M<nnJEvo , vi , V4 , V5 ^A*$ttS<t 

ti4mm<DmJEVQ , VI , V4 , V5 Sr3l^flffiVS 
[0 0 3 7] ±SE^<>fT^«ffii8^[Ell«3*S38^"f 5« 

ft, jEatt38*ia«S8^tH*-r5 2aa(Z)iEtttt«*t> 



(6) 

IE^&^x-^^fEtiLfc^T r --^ROM8 a 

* 8 b ££<!;LTVnSo -tUT, K»f-nOM8a 
•^n ^ft SiXT, 7y/8 d *^L*0>$£iE 

io [0 0 3 8] M51«S7H\ JE&&ft£.®m 8 

VI ir®EEV4 -CW^Uv'? ZtibZ 
SESEft^coSJEvso, VS2, VS3, vss&rtfi^-r^d] 

SgTrfcSo ::t% SEE V SOtt, IffiVl £«JEV0£ 

mm K*fls-#-««E-e*>5, mi£vs2ii, seevi * 

BE-e*>5 0 «EVS3MU 1EV4 £®/£V3 

EEVS5IS. flffiV4 *mEEV5 t 0|fl -Cjfc»a«IMItt<0¥ 

VSO, VS2, VS3, VS5tt, /^;7r0S9^f- 
^□17^7^9 a Sr^MMlTf-^ 

[0 0 3 9] *K9>f/<5-ett, rtL6<DttffiV S 
0, VS2, VS3, VS5<oetj&S:SJt-C, *¥*!EfflB- 
t ^ h O -/HUBS 4 3ft* & & iXT < s**^- 

30 ffii b{c£±J^-T5o IP^> #r-^tfii bl:«, 

tt«E VS5asSlJD $ * *{^, ^^fl-tCliiEV S2 
Xtt®EVS3^SljD$H5o 

[0 0 4 0] ft{cf^ffla*{wOV^TKW-r-5o ^-^i V 

%m&<D%i&m^m&x*^ mfk'**^ 1 ^^-^-^ m 
5 xtt«BEvo ^s^^rfcitsiEv i xiimm 

40 V4 t45jfe3Efi#«EE^PPJDSlxSo 

[0041] "T-^affii b±ottffifi x se^ft 

45 0 

[0 0 4 2] Sfc, r^-r-^fS^WESrSb^PlBt 
50 T«rt*aSJ:5fc«5 0 Sfc, jR*rXI4#jR*T*«*« 
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xms vu* tDmm&i&ftte&mzRitm t xm>p-t s © 

KttLT. £&Mffi&^©iliJi&$#f;i&&©2Sisi;L£ 
Infr-f tftemfrWEVS lefts, 

[0043] z<D&^ *mMmomMi&mmmz£ti 

frMfeVS SrfllitiiJ-f 5r itfSftS, ftoT, fcirx.^ 
®.MStfmg:£iltzkLXi>, Ztl\Zi.^X&mm(DW 

mni£^$LHz>mfrmj£iSiB s $ * t. © t # $ © 

fo&#©ii^/55B&fcft< fco % c©S&&/##©*Bg 

[0 0 4 4] ±IE*^«ffil a{w^e$tv5t>-f^M 

^ 1 c (wt>^ff2$jvo„ tut, crol^UEVs its 

S^«EEJSS6(^f,ttr, 4««©«EEV0 , VI , 
V4 , V5 tfb&WZHZ. Sit. £3£K7^/<2ttu 
-©^^©HEEVO , VI , V4 , V5 ^#^3t« 
mi a (^PPAD-f-^r iiCj; 19, 

«fi$iT,S3I*«Eft#Stt\ <«*»:: L>S» 

^kL*v^», ^tucm^*xmfrffiiE®& 6 tfm.fr 
ffifcZftomz&<p<Dtiffflmiitf£.cxi>s igtii 
a ±-e«tnicr <om.frms.mms ^nhm-r^ttfx^ 

[0 0 4 5] c©^*, *%ttfflrottA*q*&11tt, 34 
JfcLfcftUJJBttttl cICfcoTM^ttJEVS ©&£&tii 

tSCt^tfS. S3MtIEIelB6;Mt£tt£& 

m&nm^^m&m+izjLixm&iStix^iti: u-ct. 

Sl^'fcai^jESrfirp r t*?-C-#5. tot. H5ld^ 



[0 04 6] #SSife0IJ©i£J^^fi£ 400^Olf 
a-y-r©*W»3t*lwJ: 0fiilji3lEatt«Sr6 OH z 

< mm£fr\ztoit <o &7jittb<otj:i,*&.mtmwtfmb 

[0 04 7] (litem) 0 7 8 1**89] ©SB 2 

^•ffiffi, &uw©wjp«j£©3«£*-r a^-v- h 

[0 0 4 8] #Hte0iJf4, *^x-^S:B55^bT* 

[0049] **ffi^j©fgf B *^i$S(±, a i i-^-rm 

lSHfi«©»**^*«i:iai«. K/^ni:il * 
a, f-^fil b, &t/^^tttffim«i c 

[0 0 5 0] rrX'fi, **3^ho-/HaB4tt, 7 

[0 0 5 1] ±IE^S K7^^2fi, IE&a£8£lHlSg 8 
!38g6 Sr4M,-CgW\ S^:/ ha-/HUSg4 75>(b<£>(|[ 

[0 0 5 2] K9-f'<5tt\ iEt£&?gjfc(H]Sg 

-w [0 0 5 3] Sfc, ttA/^/Htf4, w^f>*S«ffi 

[0 0 5 4] **ffi^J-C-(4, ^Sft#m£Ef-OV^ 

Tt, «»«rDflaWc*»L-CV*6. ^<C*5, @8m 
!iiWSriBf*lw^-5^*li|^^il^*»^4*, lfiB^ 

&mm<ofc¥jk&Mffltf8X'$>z>m'& : ii^Lx\<-z> 0 

[0 0 5 5] Hf#jt2E(t«ttE (Y1.Y2 • • • ) 14, 
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a. Emuassi cfc«e**ts!i*«£EV8* 

[0 0 5 6) irf, K?-f/<5tt, 
fill b±OX«7 r -*«raft£^mr&K*;il?il7 
^-^SO-it-fciWa 1 s h»U rft&x 

©lg-5§-£&6, -t It, Z.tib<0<r—?{i-%mE.fco^ 

i o o 5 7 j i cD^in*ictt, mmfe&mm 

5*Enan*BEi*s. ^ur, lasjtsjwffflfcfrfcs 

[0 0 5 8] *Hlfe^|OfSS*^SB^fev^rt, 

TM#-flEvs©#.£&ttj-r5©T\ ^jfeii+^^m 
tflST-##ri»ofcS^*:E££T©»|igi::fc>fc 

[0 0 5 9] ±e» i 2©3U6«-ett, 

Jtmi$<D8LMl±, lE&]fc&!k®&8<Z>8ite7 ! —$'ROM 
8 a ©E*^- * ft* 5 n £ IC ± >3 ®§, £ 

o ^ttfcjEttftff 5 «fc 5 *HIK«:fl)^T 
[0 0 6 0] ±SE» 2 0>3&»«T?I4, I HATS 

ttffi©*ffiT't>J;< x Mx.ffAAffi (Active Addressin 
g Method, T. J. Scheffer et al, SID' 92 Digest P. 22 
8) -^SATS (Sequency addressing technique, T.N. 
Rockmongathan er al, Japan Display 92, Digest P6 

5) T"b£<, z.fo^^mmm^m-r^c 

[0 0 6 1 ] 

[0 0 6 2] tkmmmu&wti-txfc&m&mE. 



(8) 

14 

©fl^-«iESrff5#^^l4x ii^Sffi©^*s«]*!l$ix 

iTfeiH L*r+£i::fr 5Ci tf-e# 5i7 \zt£Z> 0 
[0 0 6 3] rrogf^ **W©ft«fi«^®l-i^ 

[ias©tS!*/iiftBj] 

[01] *ISM©^lllJS«!IIC«t5n?f B S^a©«^ 

[12 2] ±ffiJBi3«fc«©ttA**8«&#j*-r5:Ea: 

[03] ±B*mflk«*r«ij*i-6t"<A'3/7naiio 

20 [04] ±K*i**«©****g«::a8tt$7 !r -*' 
«*«E £ *S<f ^«EE©&J££ * A ^ - h 

is 5 ] ±mm i sfeiis«©«***»aiw sajtsfs*^ 

0T?$>5 O 

[0 6] ±fiJBiH16«©afi**iK«fc*stT5, 

[0 7] *%w<D%2mmwfc£z>mM l m7fi&m<offi)$. 
so zmw-tztcitxD-ya >y?mxh2> 0 

[0 8] ±|E»2Hlfi«|KJ:5K***««{-S3»t5» 
[0 9] StJl50!fiii*8i©i^^t^ay^it- 

«#««H-ca>5« hio (a) tt, r-tm^mizt 
fe&m%-mi£<omj&**j&r*-bx*ijkL, mio 

(b) 13, «fi^/u«)#IB*©HlAD«EwS[^S:^^ 
[Ell] Se*offtfi**8BJw*5W4, ?KS/^/u± 

m m <d — a ^-r ¥® is -e *> 5 , 

[012] tt*of«***««^*5*J5, S44IjE^$ 

[?f^IKM] 
1 ^iH^/i' 

1 a 
1 b 

60 1 c &tBffl®l 
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2 £2EK5-f^ 

5 7-2 

6 M^MjEHJSS 



(9) 
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8 IE&&$g£[E)8& 
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